Simulation of Mach-Effect Illusion Using Three-Layered Retinal Cell Model and Monte Carlo Method
It is known that human vision system mis-perceives the grey scale profile of an image in Fig.1(a) , which is cubic diagram in Fig.1(b) , as for that in Fig.1(c) . This optical illusion emphasizing edges of the object is called Mach-effect. We proposed a novel retinal model capable of simulating the Mach-effect. The model was composed of a rod cell layer, a bipolar cell layer, and a ganglion cell layer as shown in Fig.2 , according to anatomical structure of the retina. Lateral inhibition network and perceptive field network were introduced between the layers, respectively. Photoelectric conversion at a rod cell for a single photon incidence was defined as equation (1), and the outputs of the rod cell (v rod ), the bipolar cell (v bpl ), and the ganglion cell (v gngl ) were calculated using equation (2)~(5). Also the input impage to the model was simulated as a distribution of the number of transmitted photons through the input image by Monte Carlo method. Since this model successfully simulated not only Mach-effect illusion (see Fig.3 ), but also DOG-like (Difference of Gaussian like) profile for a spot light incidence, the model was considered to form functionally the perceptive field of the retinal ganglion cell. We proposed a novel retinal model capable of simulating Mach-effect, which is known as an optical illusion emphasizing edges of an object. The model was constructed by a rod cell layer, a bipolar cell layer, and a ganglion cell layer. Lateral inhibition and perceptive field networks were introduced between the layers, respectively. Photoelectric conversion for a single photon incidence at each rod cell was defined as an equation, and the input to the model was simulated as a distribution of transmitted photons through the input image for consecutive incidences by Monte Carlo method. Since this model successfully simulated not only Mach-effect illusion, but also DOG-like (Difference of Gaussian like) profile for a spot light incidence, the model was considered to form functionally the perceptive field of the retinal ganglion cell. 
三層網膜細胞モデルとモンテカルロ法による
に よ る と X 型 （ 持 続 型 ） 神 経 節 細 胞 の 受 容 野 は 2 G ∇ （Laplacian of Gaussian）で近似できることから，生理学的に
